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Introduction 

(Continued) 
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Finite  Element  Model  Details 
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Point  location  determined  by 
its  angle  $ 


Section  A-A 
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Finite  Element  Model  Details 

(Continued) 


Case:  Graphite-epoxy  motor  case, 
quasi-isotropic,  linear  elastic 

Insulation:  EPDM,  temperature- 
dependent  linear  elastic 

Grain:  HTPB,  temperature- 
dependent  linear  elastic 
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Results  and 

Contour  Plots 
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Results  and 
Case-Wall  Radial 
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Results  and  Discussion 
Differential  Method 
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Results  and 

Differential  Method 
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Results  and 

Baseline  Method 
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Sensor  difference  values  (least-optimal  location)  (kPa) 


Results  and  Discussion 
Effect  of  Test  Temperature 
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Results  and  Discussion 
Effects  of  Sensor  Failure 


Four-sensor  system  with  one  failure: 
Stress  difference  at  "least-optimal" 
location  =  14.4  kPa 

Three-sensor  system  with  one  failure: 
Stress  difference  at  "least-optimal" 
location  =  0.2  kPa 
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Results  and  Discussion 
Probability  of  Detection 


Location  of  First  Sensor  Relative  to  Flaw  Center,  0  (degrei 
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Results  and  Discussion 
Estimation  of  Total  Debond  Angle 
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Conclusions 


*  FEA  analysis  shows  that  debonds  can  be  detected 
with  pressure  sensors  at  the  case  wall.  Methodology 
is  described,  including: 

—  Differential  and  baseline  methods 

—  Effects  of  test  temperature 

—  Effects  of  sensor  failure 

—  Probability  of  detection 

—  Method  to  estimate  debond  size 
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